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1. State whether the following statements are 

True or False. Give a short proof or a 

counter example in support of your answer : 

     5×2=10 

 (i) If f (x, y) = x log y, then fxy = fyx for y  0. 

(ii) For spherical coordinates (1, 0, 0) 

Cartesian coordinate is (0, 0, 1) 

(iii) For, z = xey + yex, 
z

x




 = ey + ex. 

(iv) f(x, y) = tan
y

x
 is non-homogeneous 

function. 

(v) The differential equation dy + y3 dx = 0 

has order 1 and degree 1. 

2. (a) Solve the differential equation : 6 

– 1

5

dy y x

dx y x




 
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(b) Solve :  5 

       (1 + y2) dx + (1 + x2) dy = 0  

with y(0) = – 1.  

(c) Solve :  4 

ex sin y + ex cos y 
dy

dx
 + 2x = 0 

3. (a) Find 
2

2 4( ,‎ ‎ ‎ ‎ ‎ ‎ ‎
lim

x y

xy

x y 
. 4 

 (b) Check the continuity of the function    

f(x, y) = x sin y + y sin x at origin. 6 

 (c) Find all first and second order partial 

derivatives for the function at point     

(1, – 1) :  f(x, y) = x3 – 4x2y + 8y2. 5 

4. (a) Solve :  5 

                   

2

2

d y

dx
 + y = 2 cos x, y(0) = 1, y'(0) = 0.  
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(b) Using Euler’s theorem for homogeneous 

function for f(x, y) = sin– 1 
3 3x y

xy

 
 
 
 

, 

find the value of x fx + y fy. 5 

(c) Solve : 
2

2

2

1
3

d y dy
x x

dx xdx
   5 

5. (a) Find the integral curves of the 

equations : 5 

               
2 2 2 2 2

dx dy dz

y x x y z
    

(b) Verify that the equation   

 (x2 + xy + yz) dx – x (x + z) dy + x2 dz = 0 

is integrable and determine its   

solution. 6 

(c) Obtain the PDE corresponding to the 

equation 2z = (ax + y)2 + b. 4  
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6. (a) Use Charpit’s method to find the 

complete integral of the equation : 5 

                            (p2 + q2)y = qz.  

 (b) Evaluate fxy and fyx at (0, 0) for the 

function defined as : 5 

  

2 2

2 2

( – )
, ( , ) (0,0)

( , ) =

0 , ( , ) (0,0)

xy x y
x y

f x y
x y

x y


 
 
 

  

 (c) Let f : R2 – R be a function defined by :  

     

2 2
2 2

2 2

( – )
, if 0

( , )=

, if 00

xy x y
x y

f x y
x y

x y


  
 
  

  

  Prove that ( , )f x y is differentiable  

at (0, 0). 5 

7. (a) Verify Cauchy-Schwarz inequality for  

a = (0, – 1, 3 ) and b = (– 3, 0, 4). 3 
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 (b) Find the envelope of x sec2  + y cosec2  

 = a, where  is the parameter. 6 

 (c) Find the orthogonal trajectories of the 

curve xy = c.  6 
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foKku Lukrd (lkekU;)@dyk Lukrd 

(lkekU;)@foKku Lukrd (cgqfo"k;d)@dyk 

Lukrd (cgqfo"k;d)@foKku Lukrd (xf.kr) 

(ch- ,l-&lh- th-@ch- ,- th-@ch- ,l-&lh- ,e-

@ ch- ,- ,e-@ch- ,l-&lh- ,Q- ,e- Vh-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-lh-&132 % vody lehdj.k 

le; % 3 ?k.Vs   vf/kdre vad % 100  

uksV % (i) lHkh iz'u gy dhft,A  

 (ii) dSydqysVjksa dk iz;ksx djus dh vuqefr ugha gSA 

 (iii) lkadsruksa ds vFkZ lkekU; gSaA 
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1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A vius 

mÙkj ds i{k esa y?kq miifÙk ;k izfr&mnkgj.k nhft, %  

      5×2=10 

 (i) ;fn f(x, y) = x log y, rc fxy = fyx] y  0 ds 

fy,A 

 (ii) xksyh; funsZ'kkad (1, 0, 0) ds fy, dkrhZ; funsZ'kkad 

(0, 0, 1) gksaxsA 

 (iii) z = xey + yex ds fy,] 
y xz

e e
x


 


 gksxkA 

 (iv) f(x, y) = tan 
y

x
, vle?kkr Qyu gSA 

 (v) vody lehdj.k dy + y3dx = 0 dh ?kkr ,d 

vkSj dksfV ,d gSA 

2- (d) vody lehdj.k gy dhft, % 6 

  
– 1

5

dy y x

dx y x




 
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 ([k) gy dhft, %  5 

            (1 + y2)dx + (1 + x2)dy = 0, y(0) =  – 1. 

 (x) gy dhft, %  4 

                  ex sin y + ex cos y 2 0
dy

x
dx

    

3- (d) 

2

2 4( ,‎ ‎ ‎ ‎ ‎ ‎ ‎
lim

x y

xy

x y 
 Kkr dhft,A 4 

 ([k) Qyu f(x,y) = x sin y + y sin x] ds ewy fcUnq 

ij lkarR; dk ijh{k.k dhft,A 6 

 (x) Qyu f(x,y) = x3 – 4x2y  + 8y2 ds fy, fcUnq 

(1, – 1) ij lHkh izFke vkSj f}rh; dksfV ds vkaf'kd 

vodyt izkIr dhft,A 5 

4- gy dhft, %  5 

 (d) 

2

2

d y

dx
 + y = 2 cos x, y(0) = 1, y'(0)  = 0. 
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 ([k) f(x, y) = sin– 1 
3 3x y

xy

 
 
 
 

 gsrq ltkrh; 

Qyuksa ds fy, ;wyj izes; dk mi;ksx djds  

xfx + yfy dk eku Kkr dhft,A 5 

 (x) gy dhft, %  5 

2
2

2

1
3

d y dy
x x

dx xdx
 

 

5- (d) lehdj.k 
2 2 2 2 2

dx dy dz

y x x y z
   ds fy, lekdyu 

oØ Kkr dhft,A 5 

 ([k) lR;kfir dhft, fd lehdj.k  6 

  (x2 + xy + yz) dx – x (x + z) dy + x2dz = 0   

  lekdyuh; gS vkSj bldk gy Kkr dhft,A 6 

 (x) lehdj.k 2z = (ax + y)2 + b ds fy, PDE Kkr 

dhft,A  4 
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6- (d) pkjfiV fof/k dk mi;ksx djrs gq,] lehdj.k  

(p2 + q2)y = qz dk iw.kZ lekdy Kkr dhft,A 5 

 ([k) ifjHkkf"kr Qyu 

  

2 2

2 2( ,‎‎ ‎

( – )
, ( , ) (0,0)

=

0 , ( , ) (0,0)

x

xy x y
x y

f
x y

x y


 
 
 

 

  ds fy, (0, 0) ij fxy vkSj fyx dk ewY;kadu 

dhft,A  5 

 (x) ekuk fd f : R2 – R, ,d Qyu ifjHkkf"kr gS % 5 

  

2 2
2 2

2 2

( – )
, 0

( , )=

0 , 0

xy x y
x y

f x y
x y

x y


  
 
  

;fn

;fn

  

  fl¼ dhft, fd ( , )f x y , (0, 0) ij vodyuh; 

gSA 

7- (d) a = (0, – 1, 3 ) vkSj b = (– 3, 0, 4) ds fy, 

dkWph&LoktZ vlekurk lR;kfir dhft,A 3 
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 ([k) x sec2  + y cosec2 = a dk vUokyksi 

(fyQkQk) Kkr dhft,] tgk¡  izkpy gSA 

(x) oØ xy = c dk vkWFkksZxksuy iz{ksioØ Kkr  

dhft,A 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 


